Polymorphisms for the size of heterochromatic regions allow sex-independent quantification of post-BMT chimerism targeting metaphase and interphase cells.
Fully quantitative cytological techniques for the analysis of hemopoietic chimerism are very limited and largely restricted to sex-chromosome detection after sex-mismatched bone marrow transplants (BMTs). The aim of the present investigation was to assess the usefulness of autosomal polymorphisms for the size of heterochromatic regions in the identification of donor and recipient cells and therefore in the quantification of the hemopoietic chimerism after sex-matched BMT. Hemopoietic chimerism was followed up in 3 transplanted patients targeting a polymorphism for the size of the pericentromeric heterochromatin (PCH) of chromosome 9, uncovered by restriction endonuclease (RE) in situ digestion (REISD) with the RE Sau3A, to differentiate donor and recipient cells on conventional bone marrow chromosome preparations. The polymorphism for the size of the PCH of chromosome 9 allowed differentiation of donor and recipient cells targeting both metaphase and interphase nuclei. The misidentification error for the polymorphism for the size of HPC of chromosome 9 was estimated as 1% for metaphases and 6-11% for interphases. The 3 cases studied showed complete chimerism in the first post-BMT sample analyzed, which was maintained in 2 of them. One patient relapsed and showed transient mixed chimerism. One month later, this patient achieved a second complete remission, showing complete chimerism again. In this patient, who received a sex-mismatched BMT, chimerism was also quantified by sex-chromosome identification using established methods, such as conventional cytogenetics and FISH, and the results obtained were similar to those rendered by Sau3A-REISD. The polymorphism for the size of the PCH of chromosome 9 uncovered by Sau3A-REISD allows accurate quantification of the hemopoietic chimerism after sex-matched BMT.